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The Hydrochemical and Stable Isotope Characteristics of Shallow
Groundwater Near the Gwangju Stream

Uk Yun'*, Se-Jung Chi' and Chil-Sup So?

"Korea Institute of Geoscience and Mineral Resources, Daejon 305-350, Korea
Department of Earth and Environmental Sciences, Korea University, Seoul 136-701, Korea

The most common water types are found to be Ca-HCO;, Ca-Na-HCO; and Ca-Na-HCO;-Cl in Gwangju
groundwater. Groundwater near the Gwangju stream are characterized Ca-Cl water type, with over 50 mg/L of Cl-
and 400 pS/cm of EC. The systematic variation of CI”, HCO;, EC and 8'®0 values in groundwater with distance
away from drainages is caused by streamwater infiltration. Stable isotope data indicate that 8D and 8'30 values of
groundwaters near drainages were enriched by evaporation effect, showing a equation of 8D=7.1x8'%0-1. 8'%0 val-
ues over -6 % are anomalous in the unconfined groundwater zones, which are influenced by the local surface water
enriched in 80 composition. Groundwater in highland shows remarkably light 3'%0 values below -8 %o. The infil-
tration of streamwater is dominant in unconfined alluvium aquifer near drainages. 8'°CDIC values (-17.6~-15.2 %)
of groundwaters near drainages revealed that dissolved inorganic carbon (DIC) is predominantly originated from
natural soil-derived CO,. 8'°N and 8'®0 values of nitrate are 0~17.0 % and 6.6~17.4 %o, respectively. Relationship
between 8'°N and 8'%0 shows a systematic isotopic fractionation caused by denitrification of 40~60%, suggesting
that the major source of groundwater nitrate originated from nitrate of soils, and mixing nitrate of soil and sewage
or manure.

Key words : Gwangju, groundwater, hydrochemistry, stable isotope, denitrification
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Ag. 1. Drainage map showing groundwater sampling sites in Gwangju area. Dashed line represents a cross section line(A-A").



YA Qe WY Akl SS9 eEANL 54 443

(Barcelona ef al, 1985) AF=ATE F8. Fole &
Solg BAME NEEL 9FH045um) F 7 11%
AP on, Pol& A8 He= MRS 3
7¥etsct.

Eol 4 9 Ak YA BHE Alge A
ZEH (Vacumtainer, 20 m)E ©)&3led x| 315.2mH,
5°C ol3t2 W RISt 48 F719g(DIC)
9] Bk oFE-LldA BAE AlRE @M 2L¥
AF3] PAE HAS BX37] 8l HeCl, 8945
We-S Hrksle) 5°C o)3l2 Baallen, NOj~
Ar 9 Ak AU 248 AEE NOg~
Fxo mek 1~20 LY #kder, «J340.45 um)
T T AN AR Pl B Fole nFFA
Silva et al, 20000F o]&3lo] AL P&
FE53A

© o 4

tio o%

22, H8 ¥ B4

221 8334

&, pH, Eh, EC, DO FdH& 337
(SK1250MC, HM-12P TOA, CM-14P TOA)E A}ME-
3o} Aol ZAsITh YlEEe -F3 AN
o elall 0.05Ne| gatez dgeln A3 FF3IAT
(Manahan, 1979; $99 5, 1995)

222, @ol& g fol2

FRARN FEL 109 F2 AYBEK', Nat, Ca??,
Mg?t, F, CI5, SO&, NO;-, HCOj5, Si0y)z 137H
o] M7 2FE Y4 Fe, Mn, St Al As, Ba, Cd,
Co, Cr, Cu, Nj, Pb, Zn) ©Jt}. %ol EXLE {4
StZ g} =ul(jobinyvon 38)S ©]-&3}9, S0l o]
Az ekE# 7 (Dionex 300)1 23] #4= ATt

223. IHFHYXA

Eo] 4 EHYL BHE % ARy 2
FL -196°Ce} -80°C Wzh Efo] RFH 33F 7
2-FRA2)E o] g5l Coleman ef al.,(1982)7F RAIA]
3 Aol 28] FA=EUC vl Ar]ohtEelA
AZ3 o}A(CAS no-7440-66-6) WHSAIFOE A}
23130}, 4o B AE9F 300mge] okdE 3F
(107*torr), 500°C slollA] 4087 WHgAAH w5 H2
71EE &) AtA S BAL 95
B AR 3miE #Hd H,0-CO, 5994 wght
7)(Salvis AG, SBK 25D)eliA] 25°CellA] 5A17F wk
A A, DICY ®a HHFsds E4E 93
HCO; &=ol wWald 05~1L & AEE FH3k
100% H3;PO, AIFo2 & AlEe] pHE 1 °J38lE
A7l B, ZF103 torr)sloA He 7k Z7]3510
-120°Ce} -196°C WZIEHE o83l &F COyte

2

olo ofo

=

Ca®* Na*+K*

HCO, +CO.>

CI+NO,

Fig. 2. Trilinear diagram showing the chemical evolution of groundwater based on the salinity from the Gwangju area.
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Table 1. Summary of physical properties for 49 groundwater
samples near streams from the Gwangju area.

TCC - pH - ERV) (ug/gm) (rrll)g(/)L)
Min. 85 55 -0.103 74 0.2
Max. 189 76 0345 854 14.8
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Table 2, Summary of chemical analyzed data (mg/L) for 49 groundwater samples near streams from the Gwangju area.

K Na Ca Mg F Cl SO, HCO; NO; S0,
Min. 0.3 7.1 5.0 0.9 0.0 6.4 0.1 18.0 0.0 12.4
Max. 14.8 46.0 94.0 24.1 0.9 120.0 86.2 390.4 151.0 51.6
Mean 2.1 21.8 414 9.9 0.2 453 216 124.1 33.1 32.2

Table 3. Summary of minor elements data (ug/L) for 49 groundwater samples near drainages from the Gwangju area.

Fe Mn Sr Al As Ba Cd
Min. 0.0 0.0 60.5 0.0 0.0 1.2 0.0
Max. 40760.0 6030.0 1830.0 59.0 2.6 220.0 0.7
Mean 2111.7 561.7 388.7 2.9 0.2 34.6 0.1
Co Cr Cu Ni Pb Zn
Min. 0.0 0.0 0.0 0.4 0.0 6.0
Max. 1.1 0.8 13.3 20.6 6.0 1430.0
Mean 0.1 0.1 11 9.3 0.7 199.7
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Table 4. Hydrogen and oxygen isotope data of groundwater samples and stream water samples from the Gwangju area.

Sample No. 310 D Remarks Sample No. 380 D Remarks
E04vr -8.5 -63.0 Groundwater K79 7.2 -50.0 Groundwater
N09y -7.1 -46.7 Groundwater K92 -6.6 -46.0 Groundwater
N10% -7.7 -51.5 Groundwater K94 -6.1 -44.1 Groundwater
S28+¢ -7.8 -54.3 Groundwater K107 -6.5 -45.5 Groundwater
S33%¢ -7.0 -47.6 Groundwater K113 -7.4 -57.3 Groundwater
W525% -7.6 -52.8 Groundwater K89 -5.4 -40.7 Groundwater
WO025¢ -7.8 -57.0 Groundwater S34 -7.6 -58.9 Groundwater
W19 -7.3 -52.0 Groundwater S47 -7.4 -52.2 Groundwater
W4T 6.5 -48.0 Groundwater W51 -3.3 -56.2 Groundwater

HN21¥¢ -7.1 -47.2 Groundwater W52 -8.2 -52.8 Groundwater
HN22v% -5.1 -37.3 Groundwater E35 -8.0 Groundwater
HN23v¢ -7.0 -48.8 Groundwater E39 -7.9 Groundwater
HN24v¢ -6.9 -48.6 Groundwater HN1 -74 Groundwater
HN25%¢ -5.4 -37.7 Groundwater HN4 -7.5 Groundwater
E7 -75 -52.6 Groundwater HN5 -7.3 Groundwater
E16 -8.4 -66.9 Groundwater HNG6 -7.6 Groundwater
E24 -74 -70.5 Groundwater HN7 -7.7 Groundwater
HN11 -7.6 -52.1 Groundwater K76 -7.3 Groundwater
E16 -84 -66.9 Groundwater N48 =77 Groundwater
E24 -74 -70.5 Groundwater N51 -74 Groundwater
HN11 -7.6 -52.1 Groundwater W10 -7.5 Groundwater
HN12 -6.4 -44.6 Groundwater W16 -7.9 Groundwater
HN13 5.2 -37.7 Groundwater w32 -7.5 Groundwater
HN14 -5.3 -37.7 Groundwater W46 -7.2 Groundwater
K30 -7.8 -49.9 Groundwater R1** -8.2 -58.7
K38 -7.2 -47.9 Groundwater R2* -8.7 -63.1
K43 -1.5 -55.7 Groundwater R3* -8.5 -58.2  Gwangju Stream
K50 -6.2 -42.8 Groundwater R4** -7.4 -52.1 water
K55 -8.7 -60.7 Groundwater R5** -74 -54.5
K06 -7.5 -50.4 Groundwater R6** -7.1 -52
K69 -6.3 -46.0 Groundwater R7** -7.8 -57.2  Youngsan River
K70 -7.5 -50.1 Groundwater R8** 7.7 -55.5 water

Yrgroundwater samples near Gwangju stream, *upstream, **downstream
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Table 5. Nitrogen, oxygen and carbon isotope data (%o )
of the dissolved nitrate and inorganic carbon (DIC) in
stream water samples from the Gwangju area.

Sample Nitrate DIC
No. SISN 8180 813C
E07 115 139 -12.6 near lavatory of school
K06 0.0 106 -9.5 school in the paddy
S34 143 174 -12.0 urban
wo02 76 135 -152 near urban stream
w19 146 153 -145 near urban stream
w47 -14.7  near urban stream

HN11 10.1 6.6 near cattleshed

HN13 147 152

HN14 145 140 -176

HN21 -17.6 agriculture near stream

HN22 -172 (alluvium beds)

HN24 -15.9

HN25 13.0 14.0
R4 6.0 126

Land use

Gwangju stream
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Fig. 5. Crossplot of TDS versus major ions of Gwangju groundwater.
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Fig. 6. The relative micromol ratio of sodium and chloride
in the Gwangju groundwater samples. The fitted lines
illustrates the expected relative concentrations of species
assuming aerosol or host-rock.
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Fig. 7. Eh-pH diagram showing redox potentials of the
Gwangju groundwater.
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Fig. 9. 8D-8'%0 diagram showing the evaporation process
for groundwater samples near drainages and Gwangju
stream waters.
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Fig. 10. Distribution map of §'®0 values of the Gwangju groundwater samples.
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